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Martin R. Zirnbauer

• Hubbard-Stratonovich for fermions: a reminder
• Bosons are different !
• Random matrices: hyperbolic HS transformation 

made rigorous
• Consequences for interacting bosons
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Weyl group symmetry
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Weyl character formula
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Relevance for discussions here
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Hubbard-Stratonovich Method for Fermions



Basic Setting
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Hubbard-Stratonovich Decoupling
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Fermions: a variant of the method
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A model for bosons (prototype)
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Where’s the difficulty?
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• Y. Fyodorov, Y. Wei, MRZ, arxiv:0801.4960

• Fyodorov, J. Phys. Condensed Matter 17 (2005) S1915

• Wei & Fyodorov, J. Phys. A 40 (2007) 13587

Hyperbolic Hubbard-Stratonovich Transformation 
Made Rigorous
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Background & motivation

Consider real symmetric           matricesNN × H
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Background & motivation (continued)

Next step is Hubbard-Stratonovich decoupling:
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Pruisken-Schäfer domain
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Statement of result

Let                            (Lebesgue measure)∏≤
=

ji ijdRdR ||

{ }

.0

e||)(e)sgn(lim

1)(sgn
)0()(

).FWZ(

t

TrTri2Tr
0,

,

22

>=

=

±∈
→

−−−
→ ∫∑

AsssAA

dRRC

C
RR

A

D

ARR
qp

qp

propertythewithmatricesallfortrueholds

thatsuch
numberaandfunctionsignofchoice

uniqueaandasunitytopointwiseconverging
functioncutoffofchoicesomeexistsThere

σ
εσε

ε

χσ

σσ
εχ

a

a

Theorem

shifting. and square the completingby   is proof The
formextremalthetoreducetoneeded

ionstranspositofnumbertheofparitytheisRemark

not
.......

)(sgn.

0 oooo •••=↔• σσ
σ



16/18

Idea of proof

vanishes.
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Two domains for p = q = 1

Light-cone coordinates:
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Reorganization of boundary components
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Corollary
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